BACKGROUND: sacrocolpopexy with rectopexy is advocated for combined rectal and vaginal prolapse, but limited outcome data have been reported.
INTERVENTIONS AND OUTCOME

MEASURES:
Preoperatively, all patients underwent physiology testing and completed 4 validated questionnaires assessing bowel symptom severity and associated quality of life. Patients completed the same questionnaires in 2012.
RESULTS: a total of 110 women (median age, 55 years; range, 28-88) underwent a sacrocolpopexy and rectopexy, 33 with concomitant hysterectomy. all patients had rectal prolapse (n = 96) or rectal intussusception (n = 14) , and each also had either enterocele (n = 86) or vaginal prolapse (n = 48). Rectal prolapse with enterocele was the most common presentation (n = 75). Previous surgery included rectal prolapse repair (21%) and hysterectomy (57%). Complications included presacral bleeding (n = 2), ureteral injury (n = 2), wound infection (n = 8), and pulmonary embolism (n = 2). there were no mortalities. fifty-two patients completed the follow-up questionnaires, with a median follow-up of 29 (range, 4-90) months, and preoperative surveys were available in 30 of these patients. Preoperatively, 93% reported constipation; 82% reported resolution or improvement postoperatively. Constipation severity, measured with the Patient assessment of Constipation symptom Questionnaire, demonstrated improvement (1.86-1.17; p < 0.001). fecal incontinence severity scores (fecal incontinence severity index) improved (39-24; p < 0.01), and 82% of incontinent patients reported cure or improvement. Quality-of-life scores also improved significantly. no patient developed recurrent rectal prolapse. P elvic floor prolapse is a dynamic disorder caused by damage to the pelvic support mechanism as a result of childbirth, connective tissue disorders, pelvic neuropathy, congenital deficiencies, pelvic surgery, and other factors. 1 this pelvic weakness affects the entire pelvic diaphragm and can therefore result in multivisceral pelvic organ prolapse or dysfunction. it is estimated that up to 50% of parous females will experience prolapse of one or more pelvic organs, and the combination of urogenital and rectal prolapse is frequent. 2 a weakness in the middle compartment can present as vaginal prolapse or enterocele formation, and a weakness in the posterior compartment can present as full-thickness rectal prolapse, rectal intussusception, or rectocele.
traditionally, women sought medical and surgical treatment from a urogynecologist for anterior and middle pelvic floor dysfunction, while seeking separate treatment from a colorectal surgeon for posterior compartment prolapse. subsequently, a multitude of surgical procedures were developed to treat prolapse in each compartment individually. unfortunately, this compartmentalized approach has resulted in frustrating results for these patients including prolapse recurrence, worsening prolapse in a different compartment, or worsening of symptoms such as constipation, incontinence, or dyspareunia. Despite multiple surgical approaches, the recurrence rates for rectal prolapse alone have been reported to be as high as 10% to 20%. [3] [4] [5] [6] [7] [8] a few studies have suggested that a multidisciplinary approach to multivisceral pelvic floor prolapse may improve surgical outcomes and patient symptoms. 1, 2, 9, 10 the goals of performing a sacrocolpopexy, to repair middle compartment prolapse, in combination with rectopexy, to repair posterior compartment prolapse, include the restoration of pelvic anatomy, decreased postoperative recurrence of prolapse, and improved symptoms of constipation or incontinence. the study was designed to evaluate the indications for performing a combined sacrocolpopexy and rectopexy and to compare the pre-and postoperative function and quality of life in these surgical patients.
MATERIALS AND METHODS
all women who underwent combined sacrocolpopexy with rectopexy at the university of minnesota affiliated hospitals from february 2004 through october 2011 were identified and included in this study. Preoperatively, all patients underwent anorectal manometry, pudendal nerve latency, defecography, and examination by a colon and rectal surgeon and urogynecologist.
Clinical pelvic examination and fluoroscopic defecography were used to diagnose middle compartment prolapse, including vaginal vault prolapse and enterocele. an enterocele was defined as a widening of the rectovaginal septum between the contrast-filled vagina and the rectum on defecography during straining or evacuation. examination by the colon and rectal surgeon, including straining on a commode, and fluoroscopic defecography were used to evaluate the posterior compartment for rectal prolapse or rectal intussusception. [11] [12] [13] [14] the severity and frequency of constipation were measured with the PaC-sYm. subscale and total scores varied from 0 (absent) to 4 (very severe), and constipation was defined as >1 (moderate) in any of the PaC-sYm domains. the severity and frequency of fecal incontinence (fi) were assessed with the fisi. fecal incontinence was defined as a fisi score ≥13. the degree to which constipation and fi impacted each patient's quality of life was measured with the PaC-Qol and fiQol.
these same questionnaires were mailed to each patient again in the spring of 2012. through chart review, questionnaires, and follow-up phone calls, additional information was obtained regarding prolapse recurrence, symptom recurrence, persistent postoperative problems, and overall satisfaction since surgery. Recurrence of rectal prolapse was defined as extrusion of the full thickness of the rectal wall beyond the anal verge. Recurrence of vaginal prolapse was defined as the vaginal wall protruding beyond the introitus. Patients were asked whether they had symptoms of recurrent prolapse, if they had seen a doctor for recurrent prolapse, or if they had surgery for recurrent prolapse. Patients were asked to grade their overall satisfaction with sacrocolpopexy and rectopexy by using a 5-point scale, with a 1 indicating "not satisfied" and a 5 indicating "extremely satisfied." each patient's medical chart was reviewed for surgical details, postoperative course, complications, length of hospital stay, and readmissions.
Surgical Procedure the patient is placed in the low lithotomy position, and a foley catheter is inserted. access to the pelvis is gained through a modified Pfannenstiel incision. the peritoneal reflection is opened starting at the level of the sacral promontory on the right side and extended down to the rectovaginal septum. the rectum is then mobilized in the avascular plane between the mesorectum and sacrum to the tip of the coccyx posteriorly. the hypogastric nerves are identified and preserved during this dissection. the lateral ligaments were partially divided at the discretion of the operating surgeon. anterior dissection in the rectovaginal septum is carried down to the levator ani. once the rectum is fully mobilized, a 5-cm-wide piece of synthetic mesh (Gynemesh; Ethicon, Johnson & Johnson, Somerville, NJ) is sutured to the vaginal cuff anteriorly and posteriorly. this mesh is then sutured to the presacral fascia at the s3 level. the rectopexy is performed by suturing the mesorectum to the presacral fascia, just above the mesh, at the s3-s4 level with 2 nonabsorbable sutures (2-0 Prolene; Ethicon, Johnson & Johnson, Somerville, NJ). The retroperitoneum is closed over the mesh. Proctoscopy and cystoscopy are performed at the conclusion of surgery to rule out a rectal or ureteral injury.
Statistical Analysis
Data are presented as median and range or interquartile range. all statistical analyses were performed with the use of JMP 9.0.2 software (SAS Institute, Cary, NC). The Wilcoxon signed rank test and mann-Whitney U test were used to compare quantitative paired and independent nonparametric data. the mcnemar test and fisher exact test were used to compare qualitative and categorical data. statistical significance was defined as a p value of less than 0.05. the study protocol was approved by the institutional Review Board at the university of minnesota (# 1112m07641).
RESULTS
a total of 110 women underwent combined sacrocolpopexy with rectopexy between 2004 and 2011. the median age at the time of surgery was 55 (range, 28-88) years. all patients had combined posterior compartment (rectal prolapse or rectal intussusception) and middle compartment (enterocele or vaginal prolapse) prolapse. ninety-six patients (87.3%) had an external rectal prolapse, and 14 patients (12.7%) had an internal rectal intussusception. eighty-six patients (78.2%) had a concomitant enterocele, and 48 patients (43.6%) had vaginal vault prolapse. Rectal prolapse with enterocele was the most common presentation (n = 75, 68%). twenty-two patients (20%) had previously undergone surgery for rectal prolapse: 19 patients with abdominal rectopexy, 2 patients with perineal rectosigmoidectomy, and 1 patient with both an abdominal and a separate perineal procedure. sixty-three patients (57.3%) had previously undergone a hysterectomy, and 3 patients (2.7%) had undergone a previous enterocele repair.
all of the patients underwent a combined sacrocolpopexy and rectopexy procedure as previously described, and 33 patients (30%) had a concomitant hysterectomy. if the patient had not undergone a previous hysterectomy, then this was encouraged at the time of sacrocolpopexy and rectopexy. five patients (4.5%) sustained intraoperative complications: presacral bleeding requiring blood transfusion in 2 patients, ureteral injury in 2 patients, and a rectal injury requiring temporary diversion with a loop ileostomy in 1 patient. median length of hospital stay was 4 (range, 2-25) days, and 7 patients required readmission within 30 days of surgery (table 1) . thirty-one patients (28.2%) experienced postoperative complications within 30 days (table 2). none of the patients required a return to the operating room, and there were no deaths.
Patients were routinely followed in an outpatient clinic for a median of 2 months (range, 1-65 months). Postoperative complications after 30 days were identified in 6 patients (5.5%) and were diagnosed at outpatient clinic visits (table 3) . none of these patients were found to have recurrent rectal prolapse during their immediate follow-up.
long-term follow-up, from the 2012 questionnaire results, was obtained from 53 patients (48%). the median follow-up time from surgery was 29 (range, 4-90) months. of these 53 patients, 27 patients (51%) had completed all 4 preoperative questionnaires, which allowed for pairing of results for constipation, fi, and quality of life.
Constipation
thirty of the 53 patients had completed the PaC-sYm questionnaire preoperatively. in a paired data analysis in the 30 patients with pre-and postoperative data, a significant reduction of each PaC-sYm domain and total score was demonstrated (p < 0.01) ( fig. 1 ). Preoperatively, 28 patients (93%) reported constipation. Postoperatively, 23 patients (82%) reported resolution or improvement, and 5 patients (18%) were unchanged or worse. one patient reported new onset of constipation postoperatively.
Fecal Incontinence twenty-seven of the 53 patients had completed the fisi questionnaire preoperatively. in a paired data analysis of these 27 patients with pre-and postoperative data, a significant reduction of the fisi score was observed (39 to 24; p < 0.01) ( fig. 2 ). all 27 patients reported fi preoperatively, and 22 patients (82%) reported cure or improvement postoperatively. one patient reported worsened fi symptoms.
Quality of Life
in a paired data analysis of 30 patients with pre-and postoperative PaC-Qol data, there was a significant reduction in 3 of 4 PaC-Qol domain scores and a significant reduction in overall score. in a paired data analysis of 27 patients with pre-and postoperative fiQol data, a significant reduction in all 4 fiQol domains was observed (table 4) .
Recurrence and Satisfaction
none of the patients were reported to have recurrent prolapse in the immediate postoperative follow-up period, and none of the patients who completed the follow-up questionnaire (53 patients) reported a diagnosed recurrence of prolapse or symptoms of recurrence (a sensation of protrusion from the anus or perineal area). one patient was diagnosed with rectal mucosal prolapse within 1 month of surgery, and this was successfully treated with rubber band ligation. the questionnaire results from all 52 patients who responded were compared with the results of those who had completed both the pre-and postoperative questionnaires. there were no significant differences seen in severity scores or quality-of-life scores between these 2 groups (table 5) .
of the 51 patients who answered the satisfaction portion of the follow-up questionnaire, 36 patients (70.6%) reported that they were satisfied with the outcome of sur- gery (4 or 5 on the 5 degree satisfaction scale). the other 15 patients (29.4%) reported dissatisfaction because of one or more of the following symptoms: symptoms of constipation and/or fi (9 patients), a sensation of heaviness or dullness in the pelvic area (6 patients), and urinary incontinence (5 patients). these 15 patients had significantly worse postoperative PaC-Qol scores in each domain and overall score compared with satisfied patients (table 6) . no other significant differences were seen in PaC-sYm, fisi, and fiQol scores between the satisfied and not satisfied patients.
DISCUSSION
although much progress has recently been made in understanding the complexities of pelvic organ prolapse, the optimal procedure for treatment of this disorder is still elusive. the recognition that pelvic floor weakness is a dynamic disorder that affects all 3 pelvic compartments can be attributed to several factors. first, more advanced imaging techniques, such as mRi defecography, facilitated dynamic evaluation of the entire pelvic floor and all pelvic viscera simultaneously. second, surgical specialists started to approach pelvic floor prolapse in a multidisciplinary fashion, combining the expertise of colorectal surgeons, gynecologists, and urologists. finally, the high recurrence rate after surgical repair of a single pelvic compartment and resultant need for repeated pelvic surgery in these patients continued to drive the quest to find a more perfect surgical repair. Pelvic floor weakness results in multicompartment dysfunction, and our study suggests that it is imperative to investigate the involvement of all pelvic floor compartments before planning a surgical repair. Combined middle and posterior compartment prolapses, and resultant bowel symptoms, are common in patients with pelvic floor weakness. Jackson and colleagues 15 reported a 21% incidence of fi in their series of 177 patients with pelvic organ prolapse, whereas ellerkman and colleagues 16 found that two-thirds of the 247 patients in their series reported defecatory dysfunction in conjunction with pelvic organ prolapse. treating pelvic organ prolapse in a compartmentalized fashion may actually worsen these bowel symptoms. Virtanen and colleagues 17 found that isolated treatment of middle compartment prolapse by sacrocolpopexy resulted in 26% of patients developing constipation, 22% developing difficulty with evacuation, and 26% developing pain and pressure during defeca-tion. other studies demonstrate similar outcomes after sacrocolpopexy with difficult evacuation and worsening constipation. 18, 19 to our knowledge, this is the largest study reporting functional outcome, quality of life, and recurrence rate after combined sacrocolpopexy and rectopexy. our data show that patients with middle and posterior compartment disorders can be treated safely with a combined surgical approach. additionally, this combined repair resulted in a significant improvement in constipation, incontinence, and quality-of-life measures. Colorectal surgeons have traditionally treated rectal prolapse and concomitant constipation with a sigmoid resection and rectopexy. however, this study shows that, after sacrocolpopexy and rectopexy, more than 80% of patients experienced complete resolution or improvement in their constipation without the added morbidity of a bowel resection. this improvement may be explained by the sacrocolpopexy obliterating the deep Pouch of Douglas and thereby preventing a redundant sigmoid colon or small-bowel loop from pushing into the pelvis with straining. additionally, the rectopexy may improve the position and angle of the rectosigmoid junction in the pelvis, allowing for more complete evacuation with straining.
the intricacies of how each organ in the pelvis interacts during defecation or straining are easily missed if surgeons only evaluate the pelvic compartment pertaining to their subspecialty. this focused approach to repair of only 1 pelvic floor compartment may contribute to the high recurrence rate that has been seen with the multitude of procedures used to treat rectal prolapse. the recurrence rate for rectal prolapse repair ranges from 10% to 20%, a figure that would be unacceptable in choosing a surgical approach to treat other musculature weaknesses, such as an inguinal hernia or paraesophageal hernia. 3-8 even more striking, the recurrence rate after surgical repair of a recurrent rectal prolapse is as high as 29%. 20 Yet, despite the multitude of surgical approaches now described, this recurrence rate has not been significantly decreased over the past 2 decades. one explanation for this high recurrence rate may be that vaginal prolapse, enterocele, or sigmoidocele exert a caudal force on the rectum that even the best rectopexy cannot withstand. a sacrocolpopexy eliminates the potential space for an enterocele or sigmoidocele, while also providing some additional support to the anterior rectal wall through the tension applied on the posterior vaginal wall. thus, treatment of middle compartment laxity allows repair of the posterior compartment prolapse by rectopexy to remain secure and not result in recurrence.
the retrospective nature of this study imposes certain limitations on data analysis. one limitation to this study is that patients may develop prolapse recurrence with longer follow-up than the study's median follow-up of 29 months. however, steele and colleagues 20 showed a mean time to recurrence after surgery for assumed isolated posterior compartment prolapse to be 33 months, with 30% of patients having a recurrence within the first 7 months. thus, our study's follow-up period should catch a large portion of possible prolapse recurrences. in addition, only patients who underwent a combined sacrocolpopexy and rectopexy were included in this study, thus resulting in selection bias and no comparison with a control group. also, it is possible that some of the patients in this study were recommended for a combined approach because of the severity of their constipation or incontinence symptoms. having more severe symptoms preoperatively could result in these patients being more likely to see improvement in their symptoms postoperatively and therefore skewing the data. in an effort to minimize confounding variables, our statistical analysis of the PaC-sYm, fisi, and quality-oflife questionnaires only included those patients who had completed these questionnaires preoperatively and in follow-up, which was limited to 27 patients. Because patients who experienced favorable outcomes are more likely to respond to surveys, the data collected in the questionnaires was paired in an effort to eliminate showing a false amount of improvement. finally, we have not repeated defecography or an extensive gynecologic or anorectal examination on all patients postoperatively. We are, therefore, unable to document the impact that surgery had on anatomical correction of pelvic floor prolapse. nor can it be documented that a combined sacrocolpopexy and rectopexy restores pelvic floor function better than other new treatment options such as ventral rectopexy. this is an issue to potentially be investigated by future studies.
CONCLUSIONS
Combined sacrocolpopexy and rectopexy successfully treats both middle compartment and posterior compartment pelvic floor prolapse and is a safe procedure. this combined approach to pelvic floor prolapse can result in significant improvement in bowel function and quality of life. a multidisciplinary approach to repair of both compartments at the same operation may have a synergistic effect in the prevention of recurrence.
